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(54) METHOD AND DEVICE FOR IMAGE GENERATION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make generable an 
image which is high in reality, wide in the movement of a 
virtual viewpoint position, and applicable to an 
application such as a walk-through when an image 
viewed from the virtual viewpoint is generated from 
images actually picked up by cameras and their depth 
map. 
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SOLUTION: This image generating method generates the 
depth map (22). Then the depth map which is nearer to a 
subject than the virtual viewpoint position and closest to 
the virtual viewpoint position is selected to generate a 
virtual viewpoint depth map t a depth map which can 
generate its absent part and is nearer to the subject 
than the virtual viewpoint position is selected to 
generate the absent part, and a depth map which is 
farther from the subject than the virtual viewpoint 
position to enabe generation of the remaining absent 
part is selected to generate the remaining absent part, 
thereby generating a virtual viewpoint depth map (23). 
Then color information on pixels of the corresponding actual image is drawn on the basis of the 
generated virtual viewpoint depth map. 
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[R*8 1 ] a^fcl-fctfil LTES**t«)«»ro7J * 
■T 4 H«^S673 ^ 1= *J I ^X. 

<saa;saa<fc y ta^*i->fi^a y ^i-j: y aa£4x 

|S}£^>;/?i£aS?-r4ti: tl-, (&aaMitia<fc y *» 
a^«:A^€«iat^*J«5i:*ytB«!**l*1 OXIia&W 

aLT, -t-tve><DStT#W^*»lc. aaajSttB** 
e> afclliRi £ t -v :/**fea-r * % 2 ©aaaa t , 

£j*Lfcfi»«jSaiRl#-* 

ff£^ *y ^©ifefiSjcirfc ofcHlSj#^ ^l=MJB#l+ 

jStHBA^afcutfi«fifefiS-rii » 3 ©ffiaaiii: six. 
"ac-fctaafc-riaasMtttt. 

- a 1 ©aa>a«T?. *ig*> : 5i-«fcys«*ti-&ii¥®i 

«©*fl£j££amL. XTU^-5£l-.fcy=ftS'IS»JlS 

*at»T*a#a* juer 4 c t-cjMf v yz&m 

[R*a 3 ] st^m i eaaaaaaaaican'c. 
% 1 ©a&aa-e. o—vftiz&zm&'W-^&tiLm 
m~m%-? 4 = 1 1= <fe y aa#a*a5i-*- * c t tiff 

[IS*3S4] ~ 3 ©lvf*t*M::S5ft 2*1.41® 

m2©ftiajafit?< ffiaa^aa* yta¥<*i=ifii*4> 

*i*»l=, aaaAttafr&JLfeAA#-? 

fitRi«ei:r«<5iB«^tte«k y *a*<*i=ai* i -sxi* 
aa«>AfT*-??:/*aaL-c. *4i*ai=, 

aa-0>-a#*&JiKU »**iTl****a#**aw 
St. 

i^fciMRaajsaa-caa Lfc * a ttaassa 
a¥Ea©&a*i=^-ca¥a*-e«>iifT#a*aa 

4 1 oXItaSftWH^HStt. **il=»J6i*lt&*i4* 



a*-7v?±:*a«-r*i:**i=. aa«Atta*y*. 
avttfr&ai** * y is«s*i4 1 oxiiffisa© 

«Lt. -*!h. <5aa&a®/>> 
& MfcHifi] # 4#s t . 

ih.4si¥i®«©ii*©fe«ffl*»ii-r4wi:-e, <saa 
aaafrfcafcaataa-rfc^Btsa*.*;:*** 

afc-rtaaSrittta. 

maomitfiMi] 

Co o o 1 ] 

»aufca»©Hai:. -t©a^(4a*>e>^fca¥<*© 
aa* &afciiat^a-*-4ia*4fia*itatf *©aa 

ICH-T4. 

[0 0 O 2] 

[«6*©aW] tt*. S¥-f>-i?$ti:. MLfcti 
Bi:ttAa:*«jft©»a*ajM-*:»a:i: IT. flAI* 

96-121 :91-98. 1997. ) l^tSIS* *tTl^473 j£A<fc4<, C 

©*a-ei*s ^ajsaaa^aaroiMT^-'r-y^ajE 
u ^ro^ry^saawftaMirojifT^^-y^aaL 
f=a. -^7ib*i.7i*a/iSBia*f<jfflL.T;<5iBa^iiias 

*fiE-T4. 

[0 0 0 3] Si d©^3fc^J£Tfffl^4*ag*y 

^ x A© * ^ ^ isa £ <5iBa^iia^BE©a^: 

-To 13 1 4lcfc(,*t\ 91~95tt*/7. 9 6li£fifc 

f*aa«jisaa»aji!ittataa*fiit«Lfc*©-e 

[0OO4] C<^^?£T?I±. S»tft**^7 9 2-el 

3, 94, 9 5-c«»Lfc*»nn«a>xejK-5 5-r 

^A^b. 7^f>y(DRStfcl>SSD(sum of square 
d-difference) *t+»-r*o 7yf ^OK-JSd 
f£ltWn$-&fel». 4O0^fpJ^bSSDCDfil^ft§:^ 

*. 

[0005] z = bf/d 
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[0 0 0 6] LJ^LC(OflE3|573;£n*. teEf-S^BS® 
S^73>59 2 i:#HB2>.>* ^ 9 1 , 9 3, 9 4, 9 

i*. &®&w&o>&mm&mMLX±fSL$*iZ<ox. g 

[0 0 0 7] C(D73*iCj:-DT. fix&SgffflCD* £ 

*>-7;l--*;uu-]IHa£, H^iiHSStirl-SfefiE-r*^ 
^792 (0t4M«fc U tflTCttl^ifil^gA 

[-0 0 0 8] Z0\ZfrO)®.&ft.mt LT, 0"J*.l* Tview 
Generation for Three-D intentional Scenes from Vide 
o Sequence J (IEEE Trans. Image Processing, vol. 6 p 
p. 584-598, Apr 1997) |C|2t££ tlX l*£> J: O fc7j ji A< 

3#7c£rai=fclf&1&t*:<D<asa3J:tf 

®icitgj-r-5735£-e£>a„ 

[0 0 0 9] 01 5 1*. C<D^3|57jJ£CD^^7jr^*«W 

^e«ji^*Lfctrot?fc-s 0 ei 5icfci%r. i o i i*& 

Wft. 10 21*^^*^^, 1 03litff?|-*>7l 
0 2-eg^-r-5t#<07K¥'fetli5fC-fc*o C(D*55fe-e 

i*. eft* > ^ i o 2 that i o 3 ditto 

Ttff^TJ^ 1 O 2$-^10L'ti:A<e > afc«LfcBtl«->- 
*x>x£ffll>-r\ 3 5fc7t^flfllcfcli&!|$a<*otegfc<fc 

[0 0 10] Hi 61*. Ell 5OT75, ! i(-«fey^LfcBfc 

^^^LfcETfc^o 01 6|Cfcl^-C, 111—115 

c:tif.roia«rat?«t&^*attit--5c < »:lcj:y. a 

[0 0 1 1 ] CCDTaSSIitf-x**!.* =j 1 O 2 *7K¥I^» 

mm&i£f$.-tz>tztb. cco73jiicj;oref 1 

0 2 ro&iS73 IS] lc # L X SiS73 IS] ic^ift-r -5 ^ * — 7 X 
maro-r^r corset? fl£Tf -5 .h i*? Pp"ili*<fc-i>. 

[0 0 1 2] 



p-gsMrosm^ia-sfctti::. *5ee8#i*. wmvi 1-125 

62^t?. SrfcfcfiRlfB^II«ifc/S7m (SS) <DSBW£ 

[001 3] ^ro*«w%A<iB*Lfcfe^-ci*, 

f^tSHIfflLT, fix£«jSIH«££/rri>73j££lSo 

[00 1 4] fltAMc. C<D**W#*^^Lfcf6^|cJ: 
*i.l*\ «t*SttS©»oraii^*#P*T?*«iJ:?lcfe*t 

■c«T-r * <t i* ? mmi><& t *ix I**. 
[ooi5] *sewi*. -hE^n^*«9i-r*fcto<Dt, 
<ot*&-s„ ^nwrogwi*. n*^vi4a<fey 

©ific5l^=i4MlcJ3lt-5<5iB«^il«ro«l«!Sro«T* 

£H«-f -Set left 
[0 0 1 6] 

•5. 

[0 0 17] (1 ) IS^ttlzttlSlLTicSS ft 

^fiE-T*ia«^fiE75i£l=fcUT. H^li]«a)«-liimi=o 
T WL ¥ (* * t? <D H # fit * fit & -t ■!> JMf # "7 -v^ * ± 

f$.+z>mi oi&mmmt. &&&&&&& u 

ifiUX73>^lcJ:y^«*^,^l -OXI*|g!!a©ll¥Il<fe 
i:. •?-*tlc^#ltt>*ti,|||S]#-7->^ < »:^S#?-r'S)i: 

y»«**.*i oxi*«sa<DH^iii«i:, *w=»af* 

lte,tt«)MlSl#^-y^i:&S«Lr, ■*-*it.CDj|*T#^ 
•y^i£3tlc. fixS^^<aS^f»mf=*lS]#-7-y^*^fiE 
■T«,^2 0>«iaj@?li:. ^/5ELfcfix!®1®^lllS]*-7-y^ 

n 3 <nmm&m t ^fits.* c t £«® t -r -s, 

[0018] (2) (1 ) IHiE05i®«i^ja73-SlCfc^ 

•c, % 1 ommmtsx . ^iB^^^d-fcya^sH^ii 
mm&m^xmftzmzm&Tzzkx&fiz^vztz 

[0 0 19] (3) ( 1 ) fEt£<0H«[Sfefi£7j 
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■c, ai©a»urc. u— y*i=**ii«/<*— >* 
a^fcicHBifr & z t ick y Siff *ffl*flBf * w 1 1? 
JMt#v :7ft£fi£-f .£ c £ 

[0020] (4) (1 ) ~ (3) ©ivftlAMCffitt* 
H£il«£»S7Ji£lrfcl*-C. * 2 ©SUSim^ ffiaa 

/Stag* y t^^icifitM^-cffists^ttsicfitifit^ 

e>Jlf=ltia]#^ , ;/:7£ifcfi£U ^(DffiS^lllfil^-?^ 
7©*i$g(S#©-S6*T ftifcfiBWfle <t -T Sffiaa^ttB <fc 

a^tt^&SlM ^XI*a»©llfT#v-v:?£SgiRL 

^t-c. «aa&{ifi;^&mfc&A#^ s 

[002 1 ] (5) «t^ft|C*t|p]LriSS*4x*1SSSO 

- a > ^ i= * -oTaias^tfciH^ssic. sneici** * ^ 
©Ba^r cnjs i^aa^ttB-caa l fc «* -3 fcBB« ft 
±jaw-*BB«£itt*Bi=fci*T, »¥H«©*B*i=o 

* L^T**fl!*t?©IMT*fll*fiU»-r«*fT#VV^** 

1 oXttaBWH^IHBi:, •t-*ul=»/5#lt&*i'6lllS] 

#T-v^t*ig«L-c. **i&©*fT#-?<?:7ftsi::. 

«a«jfttt«j^&JlfcJiei#vv^ft*rt-i-**«i:. 
*fiELfcfiS«jSHiai#-7-y'?S*lz. *©BaajSSI 

fx # -7 zt<D!tii$.7t tu-ztzmfaz^v yizttfott if & 

*i*»*M«©H*©fe«**»Brc-*Ci:-C % aaa 
jfttt«*^& *fcB«t±fiR-r4*«t ^ «t ft** 

at-*-*. 

[0022] -r *sbw-c-i*s {gan^ee<fey 
*a*t*i=ifii*a* ^©*t?. fia«jAttBi=*ti&i^ 

ttiftttB (ffijSSSA) ©ay?*&BfcafT*7 9?' 

3 *7cffiM*t?«)»tt&TittB**«). 
c©a*(*©»tt*tfttfi«**»l=fiaa*ttB*& 

ifcSft^^-y^tfiEu ±tBaj£&»A#»&-ei*a 
i*a>«tfic«fcoTi»**i-c^4<sa«jiSliff#- ; 7^^<o 
*©««*«iiis#ir. j^ofiaajflHttB* y t 

fcS) ©*> 5**&Jlfc«fT#T?:7"ft*|c»ni|.U -h 
ftf777"roS«S, *©B«*<»««SHfcft5a*tl 

s (fia«^it<fcy 6at»ajSttiic :a 

»©-<t ©4u<?*&JlfeAfTft-?y?ftSI= 
[0 0 2 3] f LT. */SLfc<5aa^HfT#T->^© 



u *jaLf=fiaa^Hfft?-7-v^'©3?fe5c 
««i=ttoT» ±taa^(4ftB-rs«!$^f=ii¥iii«© 
6iwit«Bir*cfcTf» ±Eajfttt«A*&-ci*iiB* 

©K^I-<fcoTI©£*iTl*£>4xaaJniHIB©aJSftifeJ$ 
U ±rtLfc«a«A*ff#-*!y*©3*7c1ll«H=tt-3 

t» ±Ea^itisct?a«**ifcst^ii«©fe««*» 
Br*cife. ±SHa^H4eA, BA*&-ci*s««5Hrt 

[0 0 2 4] C©J:5I-. *#HiHI=i3l*TI*. 3=J«L<fc 

r> 1 1 &i&m&&wmo>m&mm * a t? * 5 i=ea l t 
afc-saawaAae©* * a-feAt?*-? * 

-RH»l::*»-U- d4xe,*«t^L.T{5aa^i<4g*^Mfc 
HMvy^tSiJlir, aaajflun«*£*L-ci*< 

[0025] aaa«©j:ai=. mij(mh»ib©»i6* 
^tttuLT^a^iii«ra*ara-r*7?5£i:i*, 
i±. ttJSAaar**aAinB©*j(?&B6>ftai=fi 
a«*tt««i*T*¥*tt©*i*fia«jSH«*£j* 

tte**>7©*«i75iPii=a¥tt:i=ifi^ifc=b, isaa 

jftW«©4>ifr»»#ifi-ei*»«a©«T*»*.* w i: *< 
[0 0 2 6] «fe3Rftffi©*5lc, eft*>7? 

*»L«ta««>a«a*««nr*»afci*. 
aaaatta* tfTtf-a > ^©^1075 ltsi»7j 
isai=aaajjatt«**»*#-c*» ffiaaAiia©*<t> 

«#ttifi -CttBBBaflST ft HP A * uitfttitl>9 
[0 0 2 7]'*fc. *«W##5fcl::M*LfcfeiJIJ©«fc3 

ic. a«©ajsaa-e»aLfc®ai:#a*ttB^&s 
fcaff ^-7 •> ftfijm LT<5aa^iffl«ft*ja-r stj 

iitl*, <5fia^i'14Bft*> : 5©3tW73lR) 

icifi-jitTt,. <5aaAii«©*'i>sp»wiaT?ii«ag 

[0028] *56wi*. Baajatifi * y t 

«*{*i=ifit^ajft««-c«« l feat? * t 1 -^ e «fc urn 
wzmftrnzmtR Lr<Raa^ii«ft±fiK-r*^iS-efc 
«aaj«H«©»aa©«Tft«/hBi=»** 

[00 2 9] *Ti. *«B^T?i±, aaroftffft-7-y^ft 

«ttLTi a©.fiaaiSi©iifi'#-7*y^ft.irtr-sfc 

to. M^^t ^©^;/Si=li# L)^^t^li«palcot^rl* 

»*Bjfiftas-r-5i&a6<'S^. «ot, t^t©^^ 

BSaiW©>>4t6ja*<tttt*#t'S:<r4.. <5aajSH«£ifc 

[0030] *f§w-ei±. <Eaa^<afiA^t,mx 
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£«5fflA<, ftttOBAttBaft^aBBBBI^** 
TlMxl*. «a«AB«*±J*T*Ci:*<T?*4fc«>* 
*>^0)IBBlC3b^*«IIB*e*r4ci:^-Xf**. 

[00 3 1 ] «HlC«LT«r«»«l 
lct**7*EBU fia«ABflto*tf>tt5HtfifiTI* 

[0 0 3 2] 

7iBB£ffia«AttB<D-«*3i^HT?**. 
[0 0 3 3] + . 1 1~16li*>7ttB, 1 7l*<5 

fi«Aiafia>li)<IEfflT*fc£o i i - i 6a>2jy ^teB 
-r*a>*WB*i::. *#t**to»»f*6JifciifT#v^^ 

LMc¥fTl::tt*tfc?lcBB$tiTl*«« -r^rcp 
- [0 0 3 4] ^IBB-Clis <E*l*j!/5tiB 

17**>7ttl11, 12, 15, 1 S IZffl&tltz*?- 

•iB«^»iT#^^^t»»^*ajattBa)«[i=twi«i* 

[0 0 3 5] El 2 I*. *£B£XBTftfctoa>aattJ* 

[0036] 043, 2 1lt±TS6(D7hy^^Xttl: 

EB**ifc*IB*> v*^<c4*l8liI«A*^HI:. 2 2 
l**IBB«A**«2 1 -eA***tfc*HBH»»*>6llff 
St— fl«a>#B*l::JMT#?— i 

5 i*iRa«AJifT*"* j: tfffia«jSffl«*£js-r 

*fctolcfflt^**> ^0>aji5ttBOJlllJ?*»ffi^*1Sjft" 
tilSK^IS, 2 3I4JMt#v^^**»2 

**tfc»fT*v->^*KicLr. «AttB»ft*«2 5 

r*«a«AJMT#"**7*J**IR* 2 4l**BB«A 

^K2 2 -e±rt**ifc«a«]Miff*-* * :*djwt* 
i=a^iiTfiaaAB«*2Mt?«fia*AB« 

[0037] ::t\ ftff#T^^±rt*R2 2-ei*. 



[0 0 3 8] «AttBa«*«2 (5 

•cuwrr*. 

[0039] «AttfiBtt*«2 51** *W0>IrI 

-c. «tisaajSttBi-Jtti^*>^t«i wtt-efflt^* 

7J>7* •^•(D^lCifil^^(D*m2jli^it?ffll^i>^> : 7i: 

LtiKt-5o WIE*»0)fil#l=»LTfiaajiSittB«fc 

[0 0 4 0] «AttBStt*«2 5.l** *<DStR 

Lfc*^^ioajaittB^&TttfiaajftiB«^ii««B 

*>7. jt4«tttffli^*>7*i«t*o r«*> 
ft«a>iPi#ic»LT<EaaAttBcfcy 

3]Stfc-offli*5** 7* ^<D&lcifii^cD£Sl4jiiif£'T? 

fiaaAttBA'y t «wa* e>ai^ttfit?a«Lfc*> 

[004 1 ] ^CD^^ill^lCO^T. 1213 &m 

5 2-5 5 1***7* 5.6l4ffiaaAtt:BT7j&4o * 

752-55 outwit z wic^fir-efc y . isaa^ttB 
•ft***-**-©***. 

[0042] B3a>«fc5#RB0)»6. «AttBS«¥ 
15 2 5(4. £a«AttB*y itt*{tl=iElHfcCl::fc« 

^(7)*T?tt^i*ic«t3ai^*^ j 5 5 2**1 B«-e 

t-fflL>-5*>7i:Lta«t*« fit, fc&a&ttB 
cfe y t«¥it^63S^ttBI-*4* * 7C0*-Cffi¥*lc 
*tifil*a>75 4*»3«tfc-Cffll**a*7. 
fcffit** ^755^4 Wtttfffll^ft* y 7 <t LTlffi 

[0 0 4 3] A1T#7^^A¥K2 2 0)«k3®|C 

[0 0 4 4] ±2Lfc,|:3lC* |Mt*^v^*jS»B:2 

2 i*. vB*o>»ji6A*aaiLrxTL/*ai= 
*y«fT#*«*r***-ciifT#^v^**j»Lfc . 

y. tfL/>i?77^f >^fe^:*fflt^73*-ellfT# 

[0 0 4 5] c<DgMT£^;/:7l*. fc4a^{iB^t>^ 
■coffiSt(Dfil^«^-r4t<7)"e&4o Lvbtf, an<DB 
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[0046] *IS*>^tLT. |2)4[Z^-r^ai^. JS 

/Sicag&ay 96 1 -tosy^-scDsggiLic 

4 Ofl)#i^3 > 7 6 2 - 6 5 Si < t SiSt l) 0 f 

9i*ractt«o!>*a>*ffliv tt*a>aiM**y^a)«rt 

[0 0 4 7] H4(DiEB-CI*. 3#7c£Ma>jSP = 
(X, Y, Z) I*. x-Y¥9**&flAEKf aEfllfc 
fc^>»^il«±co^Po = (u 0 , v 0 ) lcaK**i^o 
^z-e. r UQ = f x/z, v 0 = f y/zj -c&^o 

*fc-~J& P-l*.-»»* * 9 C j -( l =1 ~ 4 ) Ol«± 

<D£pi = (uj.vj ) ic^ffi^^tt^o c:t, 

uj = f (X-D j(X )/Z vj = f (Y- 
Dj.y ) /Z 

(1U D t = (D 1tXf D 1f y) = (L, 0) 
* D 2 = (D 2 ,x > D 2t y ) = (-L, O) 

D3 = (D3,x , D 3t y ) = (0, L) 
- D4 = (D4 (X , D4 ?y ) = (0, ~ L) 

[0048] ^762-6 5 t ^ 

96 1 ©sis^Li^oTti^ &pon<nmm 

d j I*. Ir^TCD i lc*f LT. 
d i - f L/Z= | p j -po I 

(X 2l Y 2 , Z 2 ) T =r 21 (x 1r 

[00 5 4] (3*3) J=yf#t>*lfc*lT#ffl[Z2 I*. <E 

(x 2 , Y 2t z 2 ) t -eM.tc&p<Dm'n2m 

"Cfc&o £P = (X 2( Y 2 , Z 2 ) T [£ % 4E&ft£j|t7* 

-7^^_ta)^p 2 = (u 2t v 2 ) icg^£*i£o 
(u 2l v 2 ) it (^3) ic^yw&tifcxa. y 2 &m 

[00 5 5] u 2 =fX 2 /Z 2 (5*4) 
v 2 = f Y 2 /Z 2 (i£5) 

ttor, «aiajsiHTS?^^^±a)jaP2 = 

2 , v 2 ) <7>ilfr£{I£Z 2 £^5tT*££ e 

[0056] JeLtaffls** a^T^v^^^co-r^ro) 

M (u 1t V1 ) lco^T«yiSLfTl\ g*R£*WcH*T 
*T!y^<D«»f *ftlT*a>ffl[*. «a«jft)^6*fc«. 

[0057] CCD£:£. fustic (ui, vi ) (DU^OiEi 

««tft*(it*. mm&i5Lm»±owm (u 2 , V2 ) 

[0 0 5 8] L**U Cd-C^fiESttSiEaajfiiJMT* 



[0049] fiaaja[*fT*-7^^*rt*«2 3 
[0050] <Eaajflii«f*^y^rt*.«2 3i*. a 

«y ?£fe 2 2 -C^/S^Hfciaff ^ V *y * 
[00 5 1 ] W5IZ % H¥I«*IKLf:M<!:ffiSffi 

**ifcJMr*-"* 9B«*t (xi.yi.zi ) 

t . fiaMHQ«/?IMt (x 2( Y 2 , Z 2 ) t 

fc-r*. 

[0052] ^<Da«*nfcJMT#"7^^-ta>ff*a>ja 

PI = (ui, vi ) lC«»**lfc3*7cffira<7)*iP = 

(xi t Yi ( zi ) t (oz) tf*#>z>tix^&k£. H« 
jjS<Dft«*A^&*fcjftpa>x f Yffi«i*-t*i-p*i 

X 1 =Ziui/f (5£i ) 

Yi =Z! V1 /f (5*2) 

[00 5 3] 4\ (X 1f Yi ( Z 1 ) T £ 

(X 2> Y 2( Z 2 ) T izffi % [fi]*Et7^J.R 2 l= C r j j) eR 
3*3 ^3fejifT?iJT 21 = (Ax, Ay, Az) T 

r 

Y 1 1 Z 1 ) T +T 2 1 (3£3) 

[0 0 5 9] ^IC, C^DM^«i^T/ 5 ^ I / ^ t^b^S^COl^ 

r. H6'Sffl^rR»t*. cctf, H6 (b) ~ 
(e) i*. B6 (a) iz^-r»ft««Lfeiaflk«£«a 

[ooeo] zotHRAl-eit fiaajS«fr*^-y^ 
4JU?S2 3Tf4«*W: (B) izfK-t&mm&mfrZ 

ofcfe^Jca^^(S*}#fcfe^iii*7 1 a>Afr*a£, 

r. -r^roiimom^T^fiisfto (o ic^-r^sa 

[oo6i] -73. cfl>v»ft»a-cr*. fflr B ito^icj; 
y*^^*ifc (o ic^-rffiaa^ssifT^^^^jifT 
#«(D¥»<b«aaitff3. fiaajftjfcfT*^^^ 
©saa±-ejMT#fliA<fta^**LrL^iii*7 3© 

«ff*flt*»*L. »BrW<C«*rtri*Jlfr*l*Aaic 
JE<bL&l^^3<S3eo)T. ^fflcoij^7 4(DH^T#fS 
*ffll^Ta»«BI»31tfttV (D) l=*Tffia«jSj6 
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\.T*mit&mzm\ (e) izir.Tfomm&mftz^ 

[0 0 6 2] fo®$L&Wte±!$L^& 2 AO^miZ 

-dot. 07 ^utMt^o 

[0 0 6 3] «aa£Ilft£/£^l9:2 414. 

2 ) izKfc?zm^m&±<D&Pz = (u 3( v 3 ) 

tf>T. CCD£ (u 3t v 3 ) (DlIjf£<7)j@Jg{ji£feJt{lt£. 

" : <Ea#t£iiift+a>& (u 2( v 2 ) icfitn-r^^-cffi?® 
[0 0 6 4] fomm&m&±f$.3L®2 ^mi^mmm 

a>±tfi Ltz&m&&&?r£-? v zfizmmm^m^m 
jt&mzmatz^tizj: y % temm&mft£^v?<»% 

(X 3 , Y 3 , Z 3 ) T =R 32 (X 2 , 

- [006 8] Z 2 t (36) lC^y^^^x 2 £ (3S 
7) lcJ:y*^^Y 2 t£ (SC8) icftA-T^^. (X 

3, y 3i z 3 ) t 3R-c*fc. {&mffi&m&*po& (u 2r v 
2 ) ir«»**i*tt¥(*a>3*7cffiM*a)jSP= (x 3 , 

y 3< z 3 ) t tmw-zti&o ^<»&p\*m^mm±<D& 

P3 = (u 3t v 3 ) \Z&&2ixZ> 0 

[0 0 6 9] Ctf> (u 3 , v 3 ) I*. (5t8) *|cj:y» 

t>^x 3( Y 3 *jbi*t. ^^ir^yt+g-r^ct^-e 

£4o 

[00 7 0] u 3 =fX 3 /Z 3 (xt9) 
v 3 = f Y 3 /Z 3 (5^10) 

ccd (SCg)Mio) l=*ytt**tifc««Bfl^©A 

(u 3f v 3 ) <DMmommmt&&m&. umm^mw 
*©jft (u 2r v 2 ) ir^u-r^o cc7)^s^a«u«+ 

<DT^T0)jSi::oivrf*yjgLft5 ZkT*+ <5ffi«jSll 

[007 1] ±5&Lfc:<*: : 7lc. «AttUKfR2 5 
14. 0 3 ^*<EB 2*1 4 14* ffiStS 

aattil:«tiSi^>7 5 2S*i JKte-cffli*4a> 

7tU *<D*IZfia«jStt«l=5fil^*>^5 3S»2 
■tttH^4*>7i:Lt«Rt4. tit, <ES«£ 

fflijSttllfcat, jfil\* >754$$3 JlHa-C/B^4 73 > 
7tU *0)«ICiEa«jSttlirCjfiL\*>7 5 5**4 

[00 7 2] C<&J=5fzLT&tR*;h,4 4 0(D73> ^ 

-rasas*. BBSffl^nMst*. 

[0 0 7 3] mi Hltt3^&lR4jntt(DA^ 7^&0)JifT 



[0065] cc-e. «aajftiMT*T^^a>as«3R* 

(X 2t Y 2i Z 2 ) T % £IBHft (El4l::7FLt;:«fcdfc:£ 

«*>^i=*ya«**t*BM») (D*a)esa)itta)i 

(X 3 , Y 3| Z 3 ) T t-f&o 
[0 0 6 6] {Effl«jS«fr*^y^*<Bff«0£p2 = 
(u 2 , v 2 ) <DB*a>jfetT*tt^Z2 T*&4££. CCD 
®Stp 2 = <u 2 , v 2 ) lC«»*;|l4*«f*a>3*jEffi 

m+o>jsp = (x 2 , y 2 , z 2 ) T ommi*. 

X2 =Z 2 u 2 /f (z£6) 
Y 2 =Z 2 v 2 /f (3*7) 

T?4-X.^tl^o CCtf. f ^<Djfcj£iiE«Tffc4o 
[0 0 6 7] <S\ ZOOlII (X 2f Y 2 , Z 2 ) T t 
(X 3i Y 3 , Z 3 ) T @$EfT^JR 32 = C r jj] eR 

3*3 <t&iifr*iJT 32 = (Ax, Ay, Az)T £ffll>T 

Y 2 , Z 2 ) T + T 32 (5*8) 

*T^^t@i«^^&±fies*ifciR»ajaiii«i4. ms 

iZTFLtz&^Us , b, c, dC0 4O<7)«|lgElzfc^^^ 
|c#lt&C±:;b<T*£&o a, b, c, d <D 4 O0)$iig& 
14. **V?*L5 2, 5 3, 5 4, 5 50)*^ 70ifit 
^^■ft£*»c£ja*ftfc*i<Drfc4. 
[007 4] ^ 5 4 £73* ^ 5 5 tVm&Ztl&Sb 

" |Z^A,-0L*4fctf>* *>754t*y7550afT^-7 

* & £fladBHfte±jiK-r 4 - 1 * * 
^j***L4.ffi«a^il«a>»«fir4. 1 1 coiuftcD 
SftJ£«*y ^c-c. fiffla^li«cD4"0« 

^{ZOt^T!4^ >752^*>753 <Da^T#^ 

[0 0 7 5] 13 9-1211 1 (CtjtoT. *Sgtt0!l0> 

[0 0 7 6] 1219 (a) 14*1 JUttO) 73 > V 5 2 0)1« 
LtzMW. 09 (b) l4«2«ttCD*> 7 5 3(D1«L 
fcllfft, 1219(c) 1473 > 7 5 2<DWLteLtzm» (^BS 
lift) ^&^fiK*4lf=*fT#^^^ 0 9 (d) f4*^ 

75 3a)^ftLfcljft (#8Blift) *&£rt**ifc*fT 

^"7^^T*fc4o 
[0077] HI 0 (a) (4*3lKH£tO)*> 7 5 4 0)ffl 
ftLfcilft. 010 (b) .f4»4Mtt<D*> 7 5 5<D^ 
ftLfcUft, 01 O (c) l473>^5 4<D^ftLtciii« 
(»IBBDft) *&*J*S*ifcJlfT*V'y^ 01 O 
(d) (473^^5 50)»ftLfefflift (^aiUft) ^t>^ 

[0 0 7 8] CCTv CtlbS^^'yT'rMt 
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[0079] [31 1(a) I*. 139 (c)(d) Ic^-T H 

a 5 6t?<Dfistg^mfr*^^3f-efc*o mi (a) 

[0080] El 1 (b) It IB11 (a) <DWmm& 
Hfr€?W^IC|S9 (a)(b) (D@J«*-7^ tf>^LT 
4i$?*lfc«SMI«t*§o 01 1 (b) <D±T\z 

mtxxi^&momm*. m 1 (a) owmm&&'n 
[0081] ccocfcaic. hi 1 (b) <saa£ti 

[008 2] 1211 1 (c) 14. (31 1 (a) (DrnftZ-* 

vzfoxmnft*. eii o (c)(d) ic^-ratT^^^ 

[0 0 8 3] HI 1 (d) It H1 1 (b) <0<Effl«J& 
■H»0*«»»lc. Ell (c) CDllf7£1f$8£t<hlz 
Hi 0 (a)(b) <DBi«t"7^e>yLT^**lfciS 

aajftmft-cfc*. hi 1 (d) vmtziz^mztxtzm 

[0 0 8 4] zco& ^izlt. **BB-ert isaa^tt 
Bcfcy tiatwicifit^ajsittB-cinftLfcjiff*^-* 

#tt-efc*fc«>, finMKDllttOCTtifM 
|::»*4Z£j&<-e#<&a>T?fc* 0 

[00 8 5] *«ntffll^ti««/7EI^:<sa«jii 
&BI4. H1 lc^Lfct<Dlc|B&4i4*©TM4ftl\> 

[0 0 8 6] fl it It Hi 2\Z7K?£ot£l]*=?mmk 

[00 8 7] H*. 3 1 - 3 6 14* > ^ttB. 3 7 (4{5 

aiajiStt«a)«i<isH-cfc*o 3i-360*^7<4i 
i-f***t-r*t*iB*>^36«E«**trL^r.. 

¥f*l::*t«ILT y«k^& 0 j (1=31-36, 38* i 

[0 0 8 8] ZCDm 1 2<7>*> ^IBgT'14. 
13 7^^71413 1, 3 2, 3 5, 3 6 |cH**lfc 

¥B±tfc«, a»IEH<D««^*>^a)JB«|BHlca 
**lTl^««fcd*«lft*lRl-C*«a«l=, 

[0 0 8 9] Hi 2!zjgtLfcEB(4« *> =?(DWd.WV£ 



zmmizmmtftozm^iz, &m&mo**B&\z&$ 
x;u-ii«^titt-r^ii^ic^«jrfc^o t^tcd** 

^0)3*7cffilHI*a)tt«l4K«li:-r*. Hi 2TM46* 
[0090] Hi 3iz*r«ka<f*>^iB«i:ffi[ 

[009 1 ] B*. 4 1 - 4 614*^7^©. 4 7J4<5 

SSaattBO)a<ffia-e*§o 4 i ~4 6£>*>^i2g 
lcl4**i^*i*IB*>^3 6 0JK*Em4J:?lcEB 

Br* & *fc*«* W <D*fr * "7 * « c fc *<T? 

t^t:a)*>7(7)»t «^{*i=»Irilt:x«i 

^bOj (i=41-46 s i l4*>7teB£^ 
r) y Nft* b0j ( j = 4 1 ~ 4 6 . ^ i 14* * ^te 

[0 0 9 2] ZOHi 3<D*>.^EBT*fct iEfla^itt 
!4 7^>7tti4 1, 4 2, 4 5, 4 6 |CH**tfc 
¥BB*ytT«0)«« CjMTfB**ifeflM) lefcy. 
a»KHa>««3&«*> ^<D««BHlc^*4ir^-&J:3 

fttMtan-efc«*ftic ^aain^'Xiri^iEaajAB 

[0 0 9 3] c<DJ;9ftEBI4* »ga>^#l::a>^* 

iEMLfc±i^ic. 3 6 oaffKoamsfijtiRTtttt^* 

*^^©3*7cffllW*a)ttBI4R»ltr*p Hi 3T-I4 
6 *BfO)tt«-C»* LfcHDflfc^: JMt*-7 y Z?&&m? Z> 

»*t*Lfc^ aMfttftfT^^^^taw-rftajfiitt 

BaftlcMSttttlA. 
[0 0 9 4] H*Se»«lc«Eo'r*«WtKWLf=A^ 
**WI*C*Ll=IB3E**i*ta)'t?l*3a:tS «Alt ftlfe 
fly -C It m^<*lC^fp]LTliJ^&^IClBB^^^6^<D 
*>5*fflSLfcA^ *>^<D^»^lBfi^«ll4Ctllc 
E£*i&*i<Z>1M4jS:1\, 

[0095] *M«-ei4. »-r«*oi=. <E»a* 
tt«*y**¥*i=a^**^«>*^ sti&aa&tt 
bicssi** > v *«*?-r %> c t -efifliaAftfT*^ ^ ^ 

©**«»*^ritL. **ilc«ix-c. 4EflaAttBJ:y 
&Xi*ftjt vcd*-c, **«lwifii\*y5t 
■Ejfe»ica«LrLK'ct"c, *a>«aajfl[»fr*-7^ 
^a)*«aBr*^« LT«a«jflmff «^ ^ ^^^/a^ 

»fti=i*. *.»aaflE*«5fe*-&T, ^-0^9 

ftif lz*^r t * > 7 (IK L t IK c i Mtl 

[0 0 9 6] 
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*'MB leffl *. & Z <t £ & £ a le ft £o 

[0 0 9 7] *^^"CI*. «»OSlT*7 7?$ 

0K« LT 1 tkOIEattdaJIfT*'? ^ :?££J«ir 
A. «ff#v^^O)*fifclwBB#L«i:i^lI«IBI=oi^TI* 

£ * - £ A<-C # £ J: 5 I e ft £ . 
[0 0 9 8] &tz. iSffltRjSttfifrfcjl*. 

Tlvfcli. ffi^tl^li«*^^-r^Ci:A<t?#^fcto. 
*) ;* ^ 0>EBlc*ifiift1MIR*«M'*- 4 Z ttfV$&&o 

Uftt. 

[0099] *nwv\t. itwztiLTmvtijfa 

r*Ct3b<"C** .1:5 left*. 

[HnanwftRH] 

[02] *xm*ntt*iztoommm*o-mnmv 

[04] 

^ E * > 9 £/ * A CD — 09 



fc*o 

[03] ^^^ros^wsoift^ia-r&i)., 

[06] ^wsaa/JF^bftiaroittwia^&s. 

[iaa] ^wi-<fey*j«**t-&ffiii^ii<ftajittBjia 
[@9] 9zmmo>nttWgiiav&i>. 

[01 0] SI«E0iia>UffKffiB-C&«. 

[01 i] mmmnwitttiiimwv&z* 

[012] *&B^m^;K5*>7ieM/iSi88i£tt 

[0i3] *%Bfix-m^h>ix$>i3* : ?mw./temtii&tiL 

[01 4] «£3Raw<0iJiwia-efe^ o 
[01 5] «tJi5gi«iroitt^ia-efe*o 

[01 6] C£3fcSffiC0SiBJia-Cfc^ o 
[SHtcDIttSin 
2 i *BSiii«iA*^S 

22 mn^^v^&m^sc 

2 3 <5iS^aft#-7'y^<«#K 
2 4 <5S8ljSiIi«£j*^l& 
2 5 «^{4gSS?#lft 



[0 8] 
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[B3] [05] 
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